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Arthroscopic repair of type Il SLAP lesions:
Clinical and anatomic follow-up

John N. Trantalis, Stephen Sohmer', Kristie D. More?, Atiba A. Nelson?, Ben Wong?,
Corinne H. Dyke?, Gail M. Thornton?, Richard S. Boorman?, lan K.Y. Lo?

ABSTRACT

Aims: The aim was to evaluate the clinical and anatomic outcome of arthroscopic repair of type
Il SLAP lesions.

Materials and Methods: The senior author performed isolated repairs of 25 type Il SLAP
lesions in 25 patients with a mean age of 40.0 + 12 years. All tears were repaired using standard
arthroscopic suture anchor repair to bone. All patients were reviewed using a standardized
clinical examination by a blinded, independent observer, and using several shoulder outcome
measures. Patients were evaluated by magnetic resonance imaging arthrogram at a minimum
of 1-year postoperatively.

Statistical Analysis Used: Two-tailed paired {-test were used to determine significant differences
in preoperative and postoperative clinical outcomes scores. In addition, a Fisher’s exact test was
used.

Results: At a mean follow-up of 54-month, the mean American Shoulder and Elbow Surgeons
Shoulder Index (ASES) scores improved from 52.1 preoperatively to 86.1 postoperatively
(P < 0.0001) and the Simple Shoulder Test (SST) scores from 7.7 to 10.6 (P < 0.0002). Twenty-
two out of the 25 patients (88%) stated that they would have surgery again. Of the 21 patients
who had postoperative magnetic resonance imaging arthrographys (MRAs), 9 patients (43%)
demonstrated dye tracking between the labrum bone interface suggestive of a recurrent tear and
12 patients (57%) had a completely intact repair. There was no significant difference in ASES,
SST, and patient satisfaction scores in patients with recurrent or intact repairs.

Conclusions: Arthroscopic repair of type Il SLAP lesions demonstrated improvements in clinical
outcomes. However, MRA imaging demonstrated 43% of patients with recurrent tears. MRA results
do not necessarily correlate with clinical outcome.
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INTRODUCTION

Lesions of the superior labrum of the shoulder were first
described in 1985 by Andrews et al" In 1990, Snyder et al"
coined the term SLAP (i.e, superior labrum anterior and
posterior) lesions and classified the lesions into four types. A
type II SLAP lesion describes a detachment of the superior
labrum with resultant instability of the biceps root. Type II
SLAP lesions are the most common lesions, representing 55%
of all labral tears.5!

Since its initial description and classification, the volume
of literature related to SLAP lesions experienced rapid
growth over a relatively short period. While there is a
multitude of reports in the literature related to SLAP
lesions many controversies remain over its mechanism of
injury, examination techniques, diagnostic investigations,
arthroscopic diagnosis, and treatment. Notwithstanding
these controversies, many authors have reported successful
clinical outcomes following arthroscopic repair of type II
SLAP lesions.4
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Despite these reports, there are few studies that specifically
investigate the anatomic integrity of the repair. This lack
of knowledge precludes correlation of a successful clinical
outcome to anatomic healing and limits the utility of
postoperative imaging in the painful SLAP repair patient.

The purpose of this study was to evaluate the clinical outcome
of patients following type II SLAP repair and to investigate
the anatomic outcome using magnetic resonance imaging
arthrography (MRA). We hypothesized that patients would
have improved outcome following type II SLAP repair and that
there would be a correlation between clinical and anatomic
outcomes on MRA.

MATERIALS AND METHODS

The study was approved by a University Health Research
Ethics Board, and all patients consented to participate in the
study. Between March 2003 and June 2006, the senior author
performed isolated repairs of 25 type II SLAP lesions on a
consecutive series of 25 patients (18 male, 7 female) with a
mean age of 40 * 12 years (range: 21-68). The dominant side
was affected in 18 of 25 shoulders. Inclusion criteria included age
>18 years, type Il superior labral anteroposterior (SLAP) lesion
confirmed at arthroscopy, and symptomatic for a minimum of
3-month. Exclusion criteria included previous surgery, significant
concomitant pathology requiring treatment (e.g., subacromial
decompression, distal clavicle excision, rotator cuff repair,
biceps tenodesis, biceps tenotomy, Bankart repair, posterior
labral repair, osteoarthritis), significant cervical spine pathology
(and/or radiculopathy), significant medical issues precluding
surgery, secondary gain issues (Workers’ Compensation Board
claim, litigation), elite athletes, unwillingness to complete
study outcomes, and unable to provide informed consent. All
patients provided medical history and underwent a physical
examination including outcome questionnaires (American
Shoulder and Elbow Surgeons Shoulder Index [ASES] and the
Simple Shoulder Test [SST]) on initial presentation.

Eighteen out of the 25 patients had a preoperative MRA of
which 13 were suspicious for a type II SLAP lesion, and 6
patients had a nonarthrographic magnetic resonance image
(MRI) of which 2 were suspicious for a type II SLAP lesion.
One patient had a preoperative ultrasound demonstrating no
full thickness rotator cuff tear, but the clinical presentation was
suspicious for a type II SLAP lesion. All patients had type II
SLAP lesions eventually confirmed on arthroscopic evaluation
following failure of nonoperative treatment.

A nonoperative treatment was prescribed to each patient at
their initial orthopedic consult. The nonoperative treatment
program consisted of a supervised physiotherapy program with
stretching and strengthening exercises, activity modification,
and analgesics. While completing the nonoperative treatment
program, patients were seen at 3-month and 6-month. All
patients failed the nonoperative treatment program. Failure
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was defined as patient complaint of persistent pain unaffected
by the nonoperative treatment program. A mean duration of
symptoms of 30.0 & 25.8 months prior to surgical intervention.

Surgical technique

The technique of type II SLAP repair has previously been
reported.ts! In brief, patients were placed in lateral decubitus
position with the arm placed in a pneumatic traction device
(Spyder, Tenet Medical, Calgary, Canada). Standard anterior,
posterior and anterosuperolateral portals were established. The
final diagnosis of a type II SLAP lesion was confirmed at the
time of arthroscopy and was based on standardized diagnostic
criteria including a bare superior labral footprint, an increased
sublabral sulcus with undersurface fraying of the labrum,
a displaceable biceps root, a positive peel-back sign, and a
positive drive through signs*% [Figure 1].

Standard suture anchor based repair was then performed
following preparation of the bone bed of the superior glenoid
neck. One anchor (3.0 mm Biofastak or BioSuturetak double
loaded with #2 Fiberwire, Arthrex, Inc., Naples, FL) was
placed underneath the biceps root and sutures were passed
anterior and posterior to the biceps tendon. For larger tears
extending posteriorly, subsequent anchors were placed
through separate percutaneous trans-tendon portals (e.g.,
Port of Wilmington) into the posterior superior aspect of the
glenoid neck. Nine patients had 1 anchor inserted under the
biceps anchor, 13 patients had 2 anchors inserted, and 3 patients
had 3 anchors inserted. Suture passage was performed using a
retrograde (Birdbeak, Arthrex, Inc., Naples, FL) or shuttling
technique (Spectrum, Conmed Linvatec, Largo, FL) encircling
the labrum in a simple suture fashion [Figure 2]. No patient
had a concomitant biceps tenotomy or tenodesis in this study.

Rehabilitation protocol
After completion of the surgery, patients were placed in a
supportive sling and commenced a supervised physiotherapy

Figure 1: Arthroscopic view of the right shoulder demonstrating a type
Il SLAP lesion with an increased sublabral sulcus, a bare sublabral
footprint and evidence of fiber failure (arrow). G: Glenoid
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program from day 1 postoperatively. In general, patients
were immobilized for 3 weeks but allowed hand, wrist, and
elbow range of motion. Passive external rotation was allowed
immediately postoperatively as tolerated. At 3 weeks, the
sling was discontinued and passive to active range of motion
exercises were progressed including overhead elevation
and internal rotation. Isotonic strengthening was permitted
6-8 weeks following surgery with progression to return to sport
6-8 months postoperatively.

Clinical evaluation and satisfaction rating

An independent evaluator blinded to the MRA results
evaluated patients postoperatively using a standardized
protocol including active range of motion and manual
muscle testing. Postoperative ASES and SST indices were also
completed at their follow-up appointments. Patients were
asked to rate their subjective satisfaction on a scale from o
to 10 (10 being the most satisfied), and whether they would
undergo the surgery again.

Magnetic resonance imaging arthrography

In order to determine the anatomic integrity of type Il SLAP

repairs, 21 out of 25 patients agreed to have their shoulder

reimaged at a minimum of 12-month following surgery (mean

25.2-month, range 13-44 months). All patients underwent

a standardized MRA protocol and evaluation by two

musculoskeletal trained radiologist blinded to the results of

clinical outcome. Any disagreement was resolved by consensus.

Outcomes were classified according to:

1. Recurrent SLAP lesion: Detached superior labrum and dye
present between the labrum and superior glenoid at the
12 o’clock position or posteriorly [Figure 3].

2. Intact: Minimal to no dye leakage (and/or improvement
when compared to the preoperative imaging) under the
labrum [Figure 4].

Figure 2: Arthroscopic view of a right shoulder demonstrating repair of
a type Il SLAP lesion with one suture anchor placed under the biceps
root and a second anchor placed more posteriorly. BT: Biceps tendon,
G: Glenoid, H: Humeral head
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Statistical analysis

Two-tailed paired i-tests were used to determine significant
differences in preoperative and postoperative clinical outcomes
scores (ASES and SST), range of motion, and strength. Patients
were also categorized according to age (i.e., greater than or
less than 40 years old). A P < 0.05 was considered statistically
significant.

To analyze whether there was a difference between the MRA
appearance (intact versus retorn) of the SLAP repair and ASES,
SST or patient satisfaction scores, two-sample t-test with or
without Satterthwaite’s adjustment for unequal variances were
applied. To analyze whether there was an association between
the MRA appearance of the SLAP repair and the patients’
response to the retrospective question of whether they would
have surgery again, a Fisher’s exact test was used.

RESULTS

Twenty-five out of 25 patients were able to present for a follow-
up appointment. The mean follow-up was 54-month with a
range from 48 to 74 months.

The mean ASES scores improved from 52 + 18 preoperatively
to 86 * 15 postoperatively (P < o0.0001). The SST scores
improved from 7.7 £ 3.0 to 10.6 * 1.87 (P < 0.0001). The
mean subjective patient satisfaction was 8.5 * 1.5 out of 10.
Twenty-two patients (88%) stated that they would have
surgery again, and three patients (12%) stated that they would
not have surgery again.

There was no statistically significant change in the range of
forward flexion (preoperative: 165° * 11° postoperative:
172° * 13° P = o.09), or external rotation (preoperative:
56° * 16° postoperative: 59° * 18°% P = 0.34). There were
small by significant increases in strength. The forward

Figure 3: T1-weighted, fat-suppressed, coronal oblique magnetic
resonance imaging arthrography images demonstrating a patient with
a recurrent type Il SLAP lesions following type Il SLAP repair. Note
the high signal (gadolinium) present between the superior labrum and
glenoid present postoperatively
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flexion strength increased from 4.3 * o.45 preoperatively to
4.9 T 0.17 postoperatively (P = 0.000001), external rotation
strength increased from 4.3 * o.5 preoperatively to 4.9 *
0.25 postoperatively (P = o0.0001), and internal rotation
strength increased from 4.3 0.3 preoperatively to 4.9 * 0.1
postoperatively (P = o0.00001).

There were 13 patients who were <40 years old and 12 patients
who were >40 years old. There was no significant difference
between shoulder outcome scores in patients greater than or
less than 40 years old [Table 1] (P = 0.39).

Twenty-one out of the 25 patients had a postoperative MRA
(1 patient refused, 1 patient had a cardiac stent precluding
the use of MRI, 1 patient moved off the continent, 1 patient
suffered a separate injury and was unable to attend). Twelve
patients had intact type Il SLAP repairs on MRA [Figure 4] and
nine patients demonstrated leakage of gadolinium insinuating
between labum and bone indicating a recurrent (or nonhealing)
type II SLAP lesion [Figure 3].

There was no significant difference in ASES, SST, and patient
satisfaction scores between patients with recurrent tears or
intact repairs [Table 2]. There was no statistically significant
association between the MRA appearance of the repair and the
patients’ response to the question as to whether they would
have surgery again (P = 0.74). Of the three patients who would
not have surgery again, all had an MRA postoperatively. One
had recurrent tear, and two were intact by MRA. The mean
age of the patients with recurrent tears (41.2 * 8.7-year-old)
was not significantly different than those with intact repairs
(40.9  14.1 years old; P = 0.95).

DISCUSSION

The principle result of the study is that arthroscopic repair
of type II SLAP lesions demonstrate improvements in clinical
outcomes. Although the indications and surgical outcomes
following type II SLAP lesion repair continue to evolve, the
clinical outcomes in this series of patients were consistent
with previous reportsB#7°l with a statistically significant
improvement in the both the mean ASES scores and SST
scores. Previous studies have suggested that SLAP lesion repair
in conjunction with full thickness rotator cuff repair can lead to
inferior results.”*3 Therefore, we removed any patients with
concomitant full thickness rotator cuff tears.

Recently, a number of authors have also questioned the utility
of arthroscopic SLAP repair both in the setting of rotator cuff
repair and in older patients. In 2009, Boileau et al! reported
on the treatment of type II SLAP lesions. He noted superior
results in older patients who underwent biceps tenodesis as
opposed to arthroscopic SLAP repair. Similarly, Denard et al®!
reported inferior results in patients over the age of 40 years old
following arthroscopic SLAP repair and recommended biceps
tenodesis in the older patient.

7
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Figure 4: T1-weighted, fat-suppressed, coronal oblique magnetic
resonance imaging arthrography images demonstrating a patient
with an intact superior labrum following type Il SLAP repair. Note
the absence of gadolinium between the superior labrum and glenoid
postoperatively

Table 1: Patient outcome measure scores

Outcome Measure Age <40 Age >40 P

ASES 82.4+20.4 87.6+11.6 0.44
SST 10.7+1.8 10.5+2.0 0.80
Patient satisfaction 8.3+1.3 8.6+1.7 0.52

ASES= American shoulder and elbow surgeons shoulder index; SST = Simple shoulder test

Table 2: Comparison of intact vs. retorn patients and by
outcome measures

Intact Retorn P
Number of patients 12 9
ASES 83.7+18.6 87.7x11.2 0.55
SST 10.4+2.3 10.9+1.6 0.57
Patient satisfaction 8.6+1.5 8.1+1.8 0.56

ASES = American shoulder and elbow surgeons shoulder index; SST = Simple shoulder test

In the current study, we could not detect a significant difference
in clinical outcome in patients greater than or less than 40 years
old. Older patients had similarly good outcomes following
arthroscopic type II SLAP lesions repair when compared to
patients under the age of 40. While this may be related to
the relatively low number of patients in this study, other
authors have also reported excellent results when performing
SLAP repair in older patients.2*® Furthermore, there was no
statistical association between healing of the type II SLAP
repair and age suggesting that older patients may have a similar
healing potential. This is in contrast to reports of repair integrity
following rotator cuff repair which a demonstrated an inverse
association with increasing age.?o3'

The authors believe that with careful clinical indications,
good outcomes can be achieved in patients over the age of 40
years old. However, the authors routinely perform alternative
procedures in patients with concomitant full thickness rotator
cuff tears and patients involved in litigation or workers
compensation claims. In the senior author’s experience, SLAP
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repair in these patients has an increased risk of poor outcomes
including adhesive capsulitis and on-going pain. Therefore,
SLAP repair is generally avoided in these complex populations
to avoid these complications. In the senior author’s experience,
these patients commonly present with inconsistent histories
and physical examinations may be better served with biceps
tenodesis or debridement. 232!

The authors believe that in patients over the age of 40 with
a clear history of injury during overhead athletics, and in
particular symptoms predominantly isolated to overhead
athletics, arthroscopic SLAP repair may be considered. It
should be noted that the 25 patients evaluated in this study
were collected over a greater than 3-year period. Since the
senior author performs approximately 400-450 shoulder
arthroscopies per year, this is a rate of only ~2% of shoulder
arthroscopies. This is consistent with reports by Snyder et al.t3
who reported a rate of 3.3-4.7% of surgical cases. In contrast,
Weber et a5 reported an incidence of SLAP repairs of 9.4% in
reported cases to the American Board Of Orthopedic Surgery
Part I candidates. These cases also had 4.4% complication rate,
with 73.7% of patients complaining of persistent pain and only
13.1% of patients rating their shoulder as normal. These results
highlight the importance of careful clinical evaluation and
appropriate indications for arthroscopic SLAP repair.

While no clinical evaluation is infallible, in the senior
author’s experience the patient’s history (e.g., athletic profile,
prodromal symptoms, difficulty with overhead athletics, dead
arm syndrome) is the most important clinical diagnostic tool,
followed by supportive physical examination tests. The senior
author commonly utilizes the O’'Brien’s sign and the relocation
sign (for pain) as supportive physical examination tests.ls

The authors believe that strict patient indications, the avoidance
of SLAP repair in patients with an “anatomic” SLAP lesion; but
without corresponding history, and avoidance of concomitant
SLAP repair during the treatment of other significant pathology
(e.g., rotator cuff tear), may have contributed to the relatively
good outcomes in this review, even in patients over the
age of 40.

This study also aimed to specifically investigate the appearance
of arthroscopically repaired type II SLAP lesions on MRA. Since
MRA has been extensively studied as a tool for investigating
the presence of superior labral lesions in primary shoulders,
we chose this modality. Bencardino et al5¥ reported that in
the diagnosis of a type II SLAP lesion, MRA had a sensitivity
of 89%, specificity of 91%, and accuracy of 9o% in their study
which used arthroscopy as the gold standard. Other studies have
reported similar results.5+3% However, Vangsness et al57 and
Reuss et al,5¥ both reported lower sensitivity and specificity
in the MRA diagnosis of SLAP lesions, and correlated this
with the experience of the radiologist. For this reason, in our
clinical series, all MRAs were performed and reported by a
two radiologists who both specialized in the interpretation of
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musculoskeletal imaging, and were also blinded to the clinical
outcomes.

To our knowledge, MRA has not previously been reported for
anatomic imaging following type Il SLAP repair. Furthermore,
few studies have evaluated the postoperative integrity of type
II SLAP repairs using any imaging modality. Yoneda et all!
reported on 10 patients after operative repair of superior
labral tears associated with spinoglenoid cysts. Follow-up
MRIs (without gadolinium enhancement) were performed
on 8 patients at a mean of 6-month postoperatively (range:
3-14 months) and demonstrated complete resolution of the
cyst and healing of the superior labrum. However, the utility
of nonenhanced MRI for the detection of superior labral tears
has recently been questioned.[9+!

Computed tomography arthrography (CTA) has recently
been introduced as a potential modality for imaging of the
superior labrum.k#3! Oh et al. compared CTA and MRA for
the detection of bony lesions (Hill-Sachs lesions), labral lesions
(Bankart, SLAP) and rotator cuff tears (full thickness or partial
thickness).*! Although, CTA was as accurate as MRA for the
detection of labral tears and full thickness rotator cuff tears,
CTA was not as accurate as MRA for the detection of partial-
thickness rotator cuff tears.

Oh et al recently utilized CTA in the detection of healing
following arthroscopic type II SLAP repair.d In their study
of 58 SLAP lesions, 100% demonstrated anatomic healing of
the superior labrum to the glenoid. While these results are
encouraging both with respect to the utility of the modality
and rate of healing, the acceptance of CTA in North America
is not as widely acknowledged.

In the current study, we performed MRA on 21 of 25
patients following arthroscopic SLAP repair. All MRA were
evaluated by two musculoskeletal-trained radiologists, and
any disagreement was resolved by consensus. Despite the
overall excellent results, g of 21 patients demonstrated some
dye leakage between the interface of glenoid and labrum.
This is in direct contrast to the study by Oh et als! which
demonstrated a 100% healing rate.

Why the anatomic results are so different is unclear. This
may be related to differences in patient poluations, surgical
technique (e.g., knotless versus knotted; amount of bone
bed debridement), and rehabilitation protocols (e.g., period
of immobilization). Importantly, however, it may also be
related to differences in diagnostic imaging studies (MRA vs.
CTA). It should be noted that the accuracy of either study
in the postoperative situation is unknown since arthroscopic
correlation was not routinely performed.

The results of MRA in this study did not correlate with clinical
outcome. Patients with recurrent SLAP lesions overall had
comparable results to those with intact repairs questioning




Trantalis, et al.: Arthroscopic repair of type Il SLAP lesions

the impact of persistent SLAP defects. This is similar to
postoperative imaging following rotator repair where persistent
rotator cuff defects may be relatively asymptomatic.k0!
Furthermore, this is consistent to a recent report by Oh et al*”
who evaluated the results 61 patients following concomitant
rotator cuff and SLAP repair. Using CTA, they demonstrated
that unhealed SLAP lesions did not negatively affect the
outcome, and there were no significant differences between
patients with healed or recurrent SLAP tears.

Importantly, the current results also question the utility of
MRA in the investigation of the failed SLAP repair patient.
A number of authors have recently published poor results
following SLAP repair and the results of revision surgery.[7474¢]
While MRA may be utilized in the diagnostic workup of a
failed SLAP repair, it should not be the sole investigative tool.
Careful clinical workup is obligatory. Furthermore, due to the
high incidence of patients with persistent dye leakage between
the labrum and glenoid postoperatively, an imaging report of
a “recurrent SLAP lesion” should not prematurely terminate
methodical clinical investigation. In our study, not only was
there a poor correlation between MRA appearance and
outcome, but of the three patients with unsatisfactory results
two had an intact repair. This further highlights the complexity
of postoperative evaluation of the failed SLAP patient where
multiple diagnoses may lead to a poor outcome 749!

Limitations

The weaknesses of this study are that it is a nonrandomized,
retrospective study, with a relatively small sample size. Another
limitation is that all research activity related to this study
was closed in 2012; therefore, further examination of data
beyond the initial research question could not be completed.
Furthermore, the results of MRA were not confirmed by
routine second-look arthroscopy and therefore the accuracy
of this imaging modality in the postoperative evaluation is
unclear. Despite this, the results in our study are unique in the
examination of clinical outcome and MRA outcome following
arthroscopic SLAP repair.

CONCLUSION

Arthroscopic repair of type II SLAP lesions can lead to
significant improvement in clinical outcomes. MR As performed
postoperatively demonstrated an intact repair in 57% of cases,
and recurrent tears in 43%. However, there was no signiﬁcant
difference in clinical outcome in patients with intact or
recurrent tears.
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